Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.007 Å; disorder in main residue; R factor = 0.044; wR factor = 0.133; data-to-parameter ratio = 13.0.
The title complex, [Cu 4 (C 14 H 15 ClN 3 O 4 ) 2 (ClO 4 ) 2 (C 6 H 16 N 2 ) 2 ], is a tetranuclear copper(II) complex lying about an inversion center wherein a cis-oxamide group is coordinated to both Cu atoms with bite angles of 84.45 (6) and 84.08 (10) . Both Cu atoms adopt distorted square-pyramidal coordination geometries. The apical position of one Cu atom is occupied by an O atom from a perchlorate group, with a Cu-O bond length of 2.519 (7) Å , while the apical site of the other Cu atom is occupied by a carboxylate O atom with a Cu-O distance of 2.281 (3) Å . The Cu atoms bridged by oxamide and carboxylate-group bridges are separated by 5.204 (6) and 5.603 (2) Å , respectively. The crystal structure is consolidated by weak intermolecular C-HÁ Á ÁO interactions. Two perchlorate O atoms are disordered with unequal site-occupancy factors.
Related literature
For the preparation of the Na[Cu(oxbm)] ligand, see: Tao et al. (2003) . For a related crystal structure, see: Zang et al. (2003) .
Experimental
Crystal data [Cu 4 (C 14 H 15 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; y þ 1 2 ; Àz þ 1 2 ; (ii) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (iii) Àx þ 1; Ày þ 1; Àz þ 1.
Data collection: SMART (Bruker, 1998) ; cell refinement: SAINT (Bruker, 1998) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009) . (N,N,N',N'-tetramethylethylenediamine)tetracopper(II) Y. Sun and X. Xu
Comment
The title compound, (Fig. 1) , is a tetranuclear copper(II) complex lying about inversion centers wherein cis-oxamido group is coordinated to Cu1 and Cu2 in an usual mode with the bite angles of 84.45 (6) and 84.08 (10)°, respectively. Both Cu1 and Cu2 atoms adopt distorted square-pyramidal coordination geometries. The basal plane around Cu1 is defined by N1, N2, N3 and O1, with maximum displacement of 0.1050 (11) Å for N1 and the Cu1 lies 0.1298 (12) Å out of this plane. The apical position of Cu1 is occupied by O5 with Cu1-O5 bond length 2.519 (7) Å. Cu2 atom is coordinated by exo-cis oxygen atoms of the oxamido ligand (O3 and O4) and the nitrogen atoms (N4 and N5) of tetramethylethylenediamine ligand thus completing the basal plane, from which the maximum deviation of an atom (O4) being 0.1233 (8) Å; Cu2 is displaced from this basal plane by 0.1835 (6) Å. The apical site of Cu2 is occupied by a carboxyl oxygen atom (O2 i where i = -x+1, -y+1, -z+1) with Cu2-O2 i distance 2.281 (3) Å. The Cu-N bond lenghts in the title complex lie in the range 1.953 (3)-2.066 (3)Å and are close to the corresponding bond lenghts reported in a copper complex . The crystal structure is consolidated by weak intermolecular interactions of type C-H···O (Table 1) .
Experimental
The Na[Cu(oxbm)] ligand, Na -N'-(4-Chloro) -benzoato)], was prepared according to Tao et al., (2003) . A methanol (10 ml) solution of Cu(ClO 4 ) 2 . 6H 2 O (0.742 g, 2 mmol) was added dropwise into a water solution (10 ml) of Na[Cu(oxbm)] (0.854 g, 2 mmol) with continuous stirring. The mixture was stirred for an hour and then tetramethylethylenediamine (0.0224 g, 2 mmol) in methanol (10 ml) was added dropwise. The solution obtained was stirred at 333 K for 10 h. The resulting solution was then filtered and the filtrate was allowed to stand at room temperature for three weeks to give well shaped green crystals of the title complex suitable for X-ray analysis.
Refinement
H atoms were positioned geometrically [0.93 (CH), 0.97 (CH 2 ) and 0.96 (CH 3 )Å] and constrained to ride on their parent atoms with U iso (H) =1.2(1.5 for methyl)U eq (C). Two O-atoms of the perchlorate were disordered and their site occupancy factors were determined at earlier stages of refinement and were fixed at these occupancy factors during the final stages of refinements. Fig. 1 . The molecular structure of (I) with 30% displacement ellipsoids (H atoms omitted for clarity). The symmetry code "A" in the atomic labels: -x+1, -y+1, -z+1.
Figures
Crystal data [Cu 4 (C 14 (6) O1-C1-C2 120.6 (4) H18B-C18-H18C 109.5 C7-C2-C3 119.1 (4) N5-C19-H19A 109.5 C7-C2-C1 115.7 (4) N5-C19-H19B 109.5 C3-C2-C1 125.2 (4) H19A-C19-H19B 109.5 C4-C3-N1 121.3 (4) N5-C19-H19C 109.5 C4-C3-C2 117.9 (4) H19A-C19-H19C 109.5 N1-C3-C2 120.8 (4) H19B-C19-H19C 109.5 C5-C4-C3 120.2 (4) N5-C20-H20A 109.5 C5-C4-H4 119.9 N5-C20-H20B 109.5 C3-C4-H4 119.9 H20A-C20-H20B 109.5 C6-C5-C4 123.0 (4) N5-C20-H20C 109.5 C6-C5-Cl1 119.5 (4) H20A-C20-H20C 109.5 C4-C5-Cl1 117.5 (4) H20B-C20-H20C 109.5 C5-C6-C7 117.4 (4) Symmetry codes: (i) −x+1, −y+1, −z+1. supplementary materials sup-9 Fig. 1 
Hydrogen-bond geometry (Å, °)

